A Chemosensitizer Drug: Disulfiram Prevents Doxorubicin-Induced Cardiac Dysfunction and Oxidative Stress in Rats.
In the present study, the preventive effects of orally administered disulfiram (DS) against the doxorubicin (DOX)-induced cardiotoxicity were investigated in rats. DS was orally administered for 7 days at doses of 2, 10, and 50 mg/kg/day. DOX (30 mg/kg) was intraperitoneally administered on the 5th day of the initiation of DS treatment. Within 48 h of injection, DOX treatment significantly altered ECG, elevated the ST height, and increased the QT and QRS intervals. It reduced the cardiac levels of injury markers like creatine kinase isoenzyme-MB and lactate dehydrogenase. DOX elevated the serum levels of SGOT and nitric oxide. Its injection significantly induced lipid peroxidation in the cardiac tissue and reduced the activities of innate antioxidants like super oxide dismutase, catalase, and reduced glutathione in the cardiac tissue. DOX treatment raised the TNF-α level and caused histological alterations in the myocardium like neutrophil infiltrations, myonecrosis, and edema. Pre-treatment of rats with DS (2, 10, and 50 mg/kg p. o. for 7 days) prevented the ECG changes, minimized oxidative stress, and normalized the biochemical indicators of the DOX-induced cardiotoxicity. DS also protected rat heart from DOX-induced histological alterations. Recently, DS is reported to exert chemosensitization of cancer cells. Our in vitro investigation using MCF7 cell line revealed that DS reverses the DOX-induced suppression of NF-κB and Nrf2 expression. These findings about the protective activity of DS against the DOX-induced cardiotoxicity warrant a detailed investigation on its utility as an adjunct therapy to cancer chemotherapy.